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水中立位時におけるキック動作時の筋活動動態
Dynamics of muscle activity while performing a kicking motion standing in 
the water
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ABSTRACT
　For individuals with knee or hip pain, the goals of aquatic exercise are to 
strengthen the muscles of the hip and the quadriceps femoris and to facilitate smooth 
extension and flexion of the knee and hip while gradually increasing the range of 
motion. Thus, the current authors previously examined muscle activity during 
extension and flexion of the knee in the water. A float was used to reduce the strain 
on subjects. The current study examined muscle activity during hip flexion and 
knee extension, i.e. a kicking motion, while in the water and standing on land, and 
this study compared muscle activity in the water and on land. Subjects were 4 
healthy young men （mean age: 20.0 y, mean height: 173.5 cm, and mean weight: 70.5 
kg）．A total of 8 muscles were tested: the right deltoid （at its center）， the pectoralis 
major, the left and right erector spinae, the left and right external obliques, and the 
left and right vastus medialis. These muscles were examined with a focus on 
laterality. In this study, one exercise consisted of flexion of the right hip and extension 
of the right knee with the left leg as support while standing on land. A similar exercise 
was performed while standing in the water. A 1-kg float was attached to the subject’
s ankle while he was in the water. The speed of every movement was standardized 
to 40 Hz using a metronome. The water temperature was 34℃, and the water level 
was 90 cm. The proportional activity of the pectoralis major, the left erector spinae, 
the left external oblique, and the right vastus medialis during knee extension in the 
water differed significantly from that on land （p<0.05）．However, proportional 
muscle activity did not differ significantly during flexion. In addition, activity of the 
right erector spinae differed significantly during knee flexion, and activity of the 
right vastus medialis differed significantly during knee extension （p<0.05）．
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